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a E'ori SPACE SYSTEMS PROPULSION TECHNOLOGY VISION 

AFSC 

NEEDS 

• Full Operational Use of Space Dictates Multi-Purpose vehicles that Assume: 

- Military Responsiveness 

- Reliability/Maintainability 

- Supportable Logistics 

- Technological Innovation 

ELEMENTS 

- SSTO 

- Orbit Transfer and Maneuvering 

- Revolutionary Capability 


ORBIT TRANSFER AND MANEUVERING PROPULSION 

AFSC 

AIR FORCB SYSTEMS COMMAND 

CHEMICAL PROPULSION 

• Modular Storable Propulsion - 8,000 to 10,000 lbm to GEO; Imbedded 
Maneuvering Propulsion Packaging Flexibility and Unlimited Restart - by FY 92 

• Rocket Engine Materials - 60% Weight Reduction With Elimination OF 
Corrosion and Wear LiMTrs on Reliability and Cost - by FY 93 

• Cryogenic Engine Technology - 13,000 to 15,000 lbm to GEO - by FY 93 
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MODULAR/STORABLE ORBIT TRANSFER/MANEUVERING 

PROPULSION 
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AIR FORCE SYSTEMS COMMAND 

FEATURES 

• High Performance Storable Engines (XLR-132) 

• Modular, Compact Propellant Feed Systems 

• Payload Increase to GEO 

- 46% With Titan IV/IUS 

- More than 76% with Shuttle 

• 40% More Maneuvering Capability for Survivability 

• 60% Volume Savings 

TRANSITION TARGETS 

• 10K Class ELV Upper Stages 

• GPS, DSCS, DSP (Block Changes) 


CRYOGENIC OTV PROPULSION 
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FEATURES 

• 29% More Payload Volume than Centaur G' (40 FT Payload) 

• Capable of 30 Day Hold in LEO 

• Enable 40% Payload Increase to GEO 

TRANSITION TARGETS 

• 13K+ Class ELV Upper Stages 
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ADVANCED PROPULSION 


ADVANCED SPACE PROPULSION 


' 1#0% ■ NCREABEmPA ^ AD * 12,000 LBS OFF Titan 

• Electric Propulsion - Magnftoplasmadynamic Thruster - by FY 2025 

* w?^rf ROP ^ LSION A' 26,000 TO 45 ’ 000 ^ from LEO to GEO, Shuttle Launch* 

Eliminates Solar Array Problems - by FY 2010 ’ 



INCREASING PERFORMANCE 
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ELECTRIC VERSUS CHEMICAL PROPULSION 
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AIR FORCE SYSTEMS COMMAND 

ELECTRIC (30KWE ARC JET) 

• Propellant Consumption 1/2 to 1/3 that of Chemical 

• Large Power Source Requirement 

• Five Month Transfer Times 

CHEMICAL 

• High Propellant Consumption 

• Stored Chemical Energy Source 

• Short Transfer Times 


HIGH ENERGY DENSITY MATTER 
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IDENTIFICATION AND SYNTHESIS 

• In-House Center of Excellence - Continuing Effort 

PROPELLANT DEVELOPMENT - FY 2005 

• Double Payloads 

• Reduce Rocket Size by 60% 

• Single Stage to Orbit 

OTHER TECHNOLOGY BASE ACTIVITIES 

• DoD Critical Technologies List 

• AFOSR/NC 

• NASA Lewis 

• WRDC/POOC 
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NUCLEAR PROPULSION 
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NUCLEAR UPPER STAGE OFF ATLAS II 

• Technology Demonstrated 

— Achieved Assembly of Power System at Sandia 

— Measured Power System Heating Rates at Brookhaven 

- Demonstrated Structural Integrity of Power System at Low Power and 
Nominal Temperatures 

• Payoff 

- 400% Increase Over Centaur G off Atlas II 


_ SPACE LAUNCH PROPULSION 
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SSTO PROPULSION TECHNOLOGY 

• Altitude Compensating Nozzle • 15 second Isp Gain and 86% Payload Gain - by FY 

4/ X 

• Advanced Materials for NASP Propulsion System - $30M Cost Savings, 2,000 lb 
Weight Savings - Eliminate Potential Environmental Concern - by FY 92 

• Long Life Combustion Chamber - 300 Cycles - by FY 92 

• Injector Spray Characterization: 

- Manifold and Orifice Hydraulics - by FY 91 

- Atomization and Mixing - by FY 92 

- Secondary Droplet Breakup - by FY 93 

- Supercritical Vaporization - by FY 94 
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ADVANCED LAUNCH DEVELOPMENT PROGRAM 
TECHNOLOGIES AT AL 
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FEATURES 

• Alternate Pyrotechnics 

• Low Cost Expendable Cryogenic Tanks 

• Hi .f an Propellant Development 

• Solid Propulsion Integration and Verification 

• Non-destructive Evaluation of Solid Rocket Boosters 

• Low Cost Expendable LOX/H2 Engine Development 

• Rocket Engine Condition Monitoring 


AL SUPPORT TO NASP 
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TECHNICAL MANAGEMENT 

• rocket Propulsion Technology 

• One Co-Located AL Engineer with Joint Program Office 

TECHNICAL SUPPORT 

• Am Breathing Engines 

PLANNING SUPPORT 

• Feed Systems and Turbopumps 

POTENTIAL SUPPORT 

• Testing Facilities and Flight Testing at AftTC 
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PRESENTATION 1.3.6 


UNMANNED LAUNCH VEHICLES / UPPER STAGES 
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